Update on developmental anesthesia neurotoxicity.
Adverse long-term impact of general anesthesia on the developing brain is a widely discussed and controversial issue with potential public health relevance. The goal of this article is to give insights into the most recent experimental and clinical observations aimed to advance our understanding in this field. Recent investigations demonstrate long-term behavioral consequences of early-life anesthesia exposure in nonhuman primates under experimental conditions that are translationally relevant to human clinical practice. Converging evidence from rodent experiments strongly suggest that anesthetics exert developmental stage-dependent and context-dependent impact on developing neuronal circuitry and, therefore, may induce lasting changes in neuronal plasticity. Although three recent population-based human studies found a strong evidence for small increase in risk, the two most robust studies (General Anaesthesia compared to Spinal anaesthesia trial and Pediatric Anesthesia Neurodevelopment Assessment) did not find an association between brief anesthesia exposure and poor neurodevelopmental outcome. Experimental data with reasonable translational relevance suggest that early-life exposure to general anesthetics can induce lasting behavioral and cognitive deficits. In contrast, human studies provide, at best, mixed evidence about developmental anesthesia neurotoxicity. Future research, both experimental and human, is needed to clarify this important issue.